Introduction
Poloidal asymmetries in the midplane edge density profiles develop according to the divertor detachment state in the ASDEX-Upgrade Tokamak (AUG) [1] . The appearance of a High Field Side High Density Front (HFSHD) associated with inner divertor (ID) detachment has been reported [2, 3] . This HFSHD is located in the Scrape-Off Layer (SOL), at the height of the X-point, and can propagate upwards to the midplane, as measured by the Low-Field-Side (LFS)/High-Field-Side (HFS) O-mode Reflectometer.
Evolution of the divertor parameters and midplane edge density profiles
The typical evolution of the plasma parameters measured at the divertor and SOL during a density ramp is shown in figure 1 for a L-mode discharge with lower single null, plasma current of I p = 0.8 MA and a toroidal field of |B T | = 2.5 T . As characterized in [2] , it is possible to experimentally classify divertor detachment in at least three states: the onset state (OS), fluctuating state (FS) and complete detachment state (CDS), with higher Degrees of Detachment, respectively. The Degree of Detachment (DoD) is defined as the ratio of the calculated (Φ calc D+ ) and measured (Φ meas D+ ) ion flux to the target, where Φ calc D + is assumed to be proportional to the square of the line-integrated plasma density [2] . Typically around the transition to the FS the peak density in the inner divertor volume measured by Stark broadening increases, moves from the target towards and even above the X-point and a region of high density develops in the volume of the inner far SOL. At the transition to complete detachment the HFSHD at the strike-point region disappears and moves towards the wall above the Xpoint. It was shown in [1] that there is a good agreement between the formation of the HF-SHD at the divertor and at the midplane. Until the flattop at 1.1s, there is no symmetry at the midplane due to the formation process of the plasma column. For Ohmic discharges, density profiles measured by reflectometry are roughly HFS/LFS symmetric during the flattop [1] . Larger HFS than LFS densities will result in a positive contribution to the parameter (area in red), while the opposite will result in a negative contribution (small area in blue). To evaluate the effect of the inner wall clearance on the midplane HFSHD and on the detachment process parameters such as the DoD, asymmetry parameter and the inner divertor volume density are compared in figure 3 for the two discharges. The asymmetry is observed to increase significantly during the OS, to decrease during the FS ( n e ≈ However, at densities above 5 × 10 19 m −3 , a larger asymmetry is observed for the higher clearance, possibly a result of boundary conditions (low distance to the wall may limit the density at the separatrix). It is found that the dominant role in the HFSHD formation is played by the inner divertor detachment rather than the plasma-wall interaction at the midplane.
The inner gap clearance also appears to affect the HFSHD with slightly higher density observed for discharges with large clearance coincident with the evolution of the midplane edge density profiles. The reduction of the divetor volume density at the end of the discharge is justified by the density front moving up, outside the field of view of the diagnostic.
Influence of the main Ion species and N 2 seeding
The influence of the main ion species in the development of the HFSHD was studied for
Ohmic and L-mode density ramp discharges with Deuterium, Hydrogen and Helium. The asymmetry parameter at n e = 4.5 × 10 19 m −3 was used to quantify the HFS/LFS density asymmetry (highest density common to all selected discharges). The dependence of the asymmetry on the plasma parameters studied is summarized in Table 1 : Dependence of the asymmetry on the studied plasma parameters. The asymmetry parameter at n e = 4.5 × 10 19 m −3 has been used to quantify the HFS/LFS density asymmetry.
larger densities in the divertor volume. A larger reduction in the midplane HFS/LFS asymmetry is found when comparing D with He plasmas in agreement with the observation that He plasmas exhibit the characteristics of detachment at a higher density. For the cases when Stark
Broadening from Balmer lines (inner divertor density measurements) is unavailable, such as He plasmas, density in the divertor volume cannot be estimated. In AUG, it is also possible to puff impurities to cool down the divertor plasma via line radiation. It is observed that both the CDS occurs at a lower density (n ≈ 3 × 10 19 m −3 ) while the poloidal asymmetry in the midplane density profile is modest. In addition, no indication of the divertor HFSHD is also observed (table   1 ). Given that the occurrence of the HFSHD seems to require a minimum level of additional heating power, the injection of N 2 would lead to the cooling of the divertor and consequently to the reduction of the HFSHD. Using the asymmetry parameter it is possible to corroborate previous findings [3] , albeit far from the divertor.
Summary
The inner divertor is found to be the main player in the formation of the HFSHD at the midplane. Whilst the role of IW recycling cannot be completely discarded, its effect does not display a clear influence on experimental results. By defining an asymmetry parameter based solely on reflectometry data, the possibility to expand the study to the isotopic effect on the formation of the HFSHD was demonstrated, revealing a smaller HFSHD for He plasmas.
